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Title: METHODS FOR PA TTERNING METAL LA YERS FOR USE WITH FORMING SEMICONDUCTOR 
DEVICES (As Amended) 

Please replace the paragraph beginning at page 11, line 23 with the following rewritten 
paragraph. Per 37 C.F.R. §1.121, this paragraph is also shown in Appendix A with notations to 
show the changes made. 

— Once the adhesion layer 14 is formed, a conductive layer 18, e.g. platinum or 
ruthenium, is then deposited over the entire structure 10, as shown in Figure IB. This is 
preferably accomplished by CVD utilizing a precursor containing a metal selected from the group 
consisting of platinum or ruthenium. A platinum containing precursor can be selected from 
MeCpPt(Me)3 (where Cp = cyclopentadienyl), Pt(PF3)4, Pt(CO)2Cl2, Pt(CH3)2[(CH3)CN], 
(COD)Pt(CH3)2, (C0D)Pt(CH3)Cl, (C5H5)Pt(CH3)(CO), (acac)(Pt)(CH3)3, wherein COD = 1,5 
cycloctadiene and acac = acetylacetonate. A ruthenium containing precursor can be selected 
from the group of can have the formula LyRuX^, wherein L is a neutral or monoanionic ligand 
selected from the group consisting essentially of linear hydrocarbyls, branched hydrocarbyls, 
cyclic hydrocarbyls, cyclic alkenes, dienes, cyclic dienes, bicyclic dienes, trienes, cyclic trienes, 
bicyclic alkenes, bicyclic dienes, bicyclic trienes, tricyclic alkenes, tricyclic dienes, tricyclic 
trienes, fluorinated derivatives thereof, combinations thereof, and derivatives thereof additionally 
containing heteroatoms such as a halide, Si, S, Se, P, As, N or O; y has a value from one to three; 
X is a pi-bonding ligand selected from the group consisting essentially of CO, NO, CN, CS, 
nitriles, isonitriles, trialkylphosphine, trialkylamine, isocyanide, and combinations thereof; and z 
has a value from 1 to three, as described in U.S. Pat. No. 6,063,705, entitled "Precursor 
Chemistries for Chemical Vapor Deposition of Ruthenium and Ruthenium Oxide." Other 
suitable precursors can have the formula (diene)Ru(C0)3, wherein "diene" refers to linear, 
branched, or cyclic dienes, bicyclic dienes, tricyclic dienes, fluorinated derivatives thereof, 
derivatives thereof additionally containing heteroatoms such as halide, Si, S, Se, P, As, N or O, 
or combinations thereof, as described in U.S. Pat. No. 6,074,945, entitled "Methods for Preparing 
Ruthenium Metal Films." These precursors can be prepared according to the methods described 
in the above-referenced patent applications or according to the methods described in U.S. Pat. 
No. 5,962,716, entitled "Methods for Preparing Ruthenium and Osmium Compounds." Other 




Prehmmary Amendment Page 3 

Serial No, Unknown (Parent Serial No, 09/146,408; 
Filed: Herewith (Parent: September 3, 1998) 

Title: METHODS FOR PA TTERNING METAL LA YERS FOR USE WITH FORMING SEMICONDUCTOR 
DEVICES (As Amended) 



suitable precursors can have the formulae (1) (C0)4ML or (2) M2[|i-(ti^:ti^-C4R4](CO)6, wherein 
M is iron, ruthenium, or osmium in formula (1) and L is a two-electron donor ligand and each R 
is H, halo, OH, alkyl, perfluoroaikyl, or aiyl, as described in U.S. Pat. No. 5,372,849 
(McCormick et al.). Prefered precursors can be selected from the group of 
(cyclohexadiene)Ru(CO)3, (cycloheptadiene)Ru(CO)3, bis(isoproplylcyclopentadienyl)ruthenium; 
bis(isoproplylcyclopentadienyl)osmium; osmium tetrachloride; tris(acetylacentonate)ruthenium; 
ruthenium carbonyl chloride; and penta(trifluorophosphine^ruthenium: - ■ 



Please replace the paragraph beginning at page 16, line 26 with the following rewritten 
paragraph. Per 37 C.F.R. §1.121, this paragraph is also shown in Appendix A with notations to 
show the changes made. 
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-- According to one embodiment of the present invention, a patterned adhesion layer 1 77 
is formed according to the present invention by forming a metal-containing layer, e.g., titanium 
nitride, on the structure including surface 179 of insulative layer 183, bottom surface 185 and the 
one or more side walls 186 defining opening 184. The metal-containing layer is then planarized 
or etched back resuhing in the patterned adhesion layer 1 77 lining the opening 1 84. Thereafter, a 
platinum layer 187* is formed over the structure 100 according to the previously described 
methods herein. The structure, including the platinum, is annealed (e.g., an RTO or an RTN 
aimeal) as described herein, resulting in the platinum layer 187' adhered on the patterned 
adhesion layer 177 and pools of non-adhered platinum on the insulative layer 183, e.g., BPSG. 
The pools of non-adhered platinum are then removed, as described above. A dielectric layer 191 
formed of material such as Ta205, Ba^Sr^j.^^TiOg [EST], BaTi03, SrTi03, PbTi03, Pb(Zr,Ti)03 
[PZT], (Pb,La)(Zr,Ti)03 [PLZT], (Pb,La)Ti03 [PLT], KNO3, and LiNb03 can then be formed 
relative to the platinum layer 187'. Optionally, thereafter, a second electrode 192, including one 
or more conductive layers, e.g., titanium nitride, is formed relative to the dielectric material 191. 



